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??:聚醚多元醇与异佛尔酮二异氰酸酯以及二羟甲基丙酸等单体在无溶剂的情况下进行预聚-封端制得环保型水
性聚氨酯。在二羟甲基丙酸用量不变的情况下 ,研究了-NCO/-OH(R值)、投料方式等对乳液及其胶膜性能的影响;
并对织物整理进行了一系列应用研究 ,给出了织物整理工艺较合理的工艺参数。
???:聚氨酯;环保型;合成;织物整理;工艺参数
?????:TS195.2　　　?????:A　　　????:1672-1179(2009)06-42-4
　　????????????????????
???? , ????? P.Schlack? 1942???
????? 。????????????????
??? , ????????? , ???????
? 、?????? 、 ?????????? , ??
???? 、 ?? 、 ????? , ??????
? [ 1] 。?????? 、?? 、 ??????? , ?
????????????????? (VOC)?
?????? , ???????????? [ 2] 。
??????????????? (IPDI)?
????????? , ????-????????
???????????????? 。?????
??? 、 -NCO/-OH(R?)??? 、 ?????
??????? , ??????????????
? 。
1 ?????
1.1 ??
????????? (IPDI), ?? , 0.09
MPa??? , 50℃?? , ?? 2?? , ?? , ??;
???? 2000 (PPG-2000), 120℃, 0.1 MPa, ?
??????? 4?? , ??;??????
(DMPA), ??? 120℃????? 4?? , ??;
???? (MEKO), ??;??? (TEA):??
? , ?????????;??:??? , ???
?????? , ? CaCl2?? 1??? , ??;??
??:?? 。
1.2 ????
????????? (???????)。
1.3 ????
DJIC??????? (???????? );
SHZ-D(Ⅲ)??????? (???????
???);HH??????? (????????
??????);NDJ? 5S???????? (?
???????????);YG026C??????
?? (????????????);MasterSizer
2000???????;MD??????? (??
??????????);?????????? 、
V571L(A)???????? 。
1.4 ?????????
1.4.1 ?? -??????
?????? 、 ??? 、 ????? 、 Y??
?????????? , ????????? 2000
(PPG-2000)??????? (DMPA), ????
????? 120℃±5℃, ?? 1???? , ? DM-
PA??????;????? , ????? 50℃
?? , ??????? IPDI、 ???????? ,
?????? 78 ～ 85℃, ?? 2 ～ 3?? , ???
?? 40 ～ 50℃?? PU??? 。?? , ?????
??????-NCO???。???? MEKO, ??
40 ～ 50℃?? 1?? 。
1.4.2 ?? 、?????
???? (TEA)????????????
? , ????????????-???? , ???
?????????;????????? (5 000
～ 12 000? /??), ?? 5 ～ 8?? , ??????
???????。
1.4.3 ?????
????????????。
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1.5 ????
?????????????????? , ?
??? 7??????? , ??????? 60℃?
? 12?? , ??????? 1mm。
1.6 ??
1.6.1 ??????
????????? PU????????? ,
????? , ???????????? 。???
?????????????? , ???????
? , ????? , ?????????? , ???
?????? 、 ?? 、 ????????? , ??
??????????????????????
??????????? , ??????????
??????????? , ??????????
????[ 3-4] 。
1.6.2 ????
??????? PU??? 、????[ 5]??
????? 、 Na2CO3????? , ???????
????? (??? 60 ～ 70%??), ? 80℃??
2 ～ 3?? , ??? 140 ～ 150℃?? 3?? , ???
????。
1.7 ????
1.7.1 ???????
????? 30mm×30mm?? , ?????
m1 , ?? 25℃????? , ??????????
???;24??????? , ?????????
??? , ????? m2。??????????:
??? =(m2 -m1) /m1 ×100%
1.7.2 ??????
?? NDJ-5S???????? , ?????
??????? , ?? 4??? , ??? 60? /?
? 。
1.7.3 ????????? [ 6]
???????????????????
? , ????? 3 000? /?? , ?? 15??? , ?
???????? 6????????。
1.7.4 ????
????????? 、?? 、??? 、???
?? 、 ???? 。
1.7.5 ??????
?? MasterSizer2000??????????
??????? 。
1.7.6 ??????
???????????????????
? , ? GB/T1040-92???? , ????:25℃,
????:250 mm/??。
1.7.7 ??????
????????????:Nicolet560, ?
?? ?:4 000 ～ 400cm-1 , ???? ?:0.05
cm-1 , ????:10、 20、 30、 40 /?? 。
1.7.8 ????????
?? GB/T3920-1997 (??????????
????》 , ? V571 L(A)?????????
?? 。
1.7.9 ??????
?? GB/T3920.1-1997 《?????? ? 1
??:????????????? ??? 》, ?
????? 5? , ????。
2 ?????
2.1 ????
? 1　?????????????
?? 1???? , ? 2 270cm-1??? -NCO?
???? , ?? -NCO??? 、 ?? 、 ?????
???。?3 372 cm-1???????-NH-??? 。
1721 cm-1???????-C=O????? , ??
???????????????????? -
COO。 1 556 cm-1? -NH-CO-???????? , ?
????????????。 2972 ～ 2929cm-1??
?????????????? , 1109 cm-1???
?????[ 7] 。???????????????
???? 。
2.2 DMPA??????????? 、 ????
???
DMPA????????:????????
·43·
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???;????????? , ? DMPA????
????? 。????????? , ??????
??? , ??????? , ??????????
???? , ???????? , ????????
??。???????? DMPA???? , ???
??? , ?????????? , ???????
??。 DMPA?????????????? 1。
　　? 1　DMPA????????????
DMPA????
(%)
??
(μm)
??
(mpa.s)
???
(%)
??????? ????
3 — — 1 1??? ???
4 4 ～ 5 51 10.0 4??? ????
5 1.2 ～ 2.5 65 15.5 4???? ???????
6 0.15 ～ 1.2 88 18.1 6?????? ????????
7 0.05 ～ 0.1 115 25.2 6???? ??????
　　DMPA????????????? 、 ???
??????? 、 ?????? 、 ?? 。?? 1?
??? , DMPA????? , ??????? , ?
??? , ??????? , ?????;????
???????? , -COOH????? , ???
? , ?????? , ???????? , ????
?????? , ???????????????
??? , ???????? , ?????????
??????? DMPA??????? 。????
??。?????? , ????????????
? , ?????????????????? , ?
????????;?? , ?????????
? , ?????? , ???????;?????
? -COOH????????????? , ???
???? , ?????????? , ??????
??? 。?? DMPA???? , ????????
??? [ 8-9] , ??????? DMPA??? 6%?
??? 。
2.3 -NCO/-OH?? (R?)????????
???
?? 2???? , ????? , ?? -NCO/-OH
????? , ?????????? , ????-
NCO/-OH?? , ?????????? , ????
???????????????? , ?????
???????? , ??????。?? , ?? R
??? , ??????????。???????
????????????????? , R??? ,
????????????? , ? DMPA????
??? , ????????;??? R??? , ?
?????? , ???????????? , ??
?????? 。?? R??? , ????????
?? , ??????????? , ??? “?? ”,
????????? , ??????? , ????
???。?????? , ??????? , ???
???[ 8] 。?? , ????? R?? 3, ????
?????????。
　　? 2　R????????????
R? ??(mPa· s)
????
(MPa)
?????
(%)
???
(%)
????
???
2.0 178 20.4 1 520.8 32.3 6??????
2.5 99 24.2 1 240.5 24.8 6????
3.0 88 32.5 1 086.4 18.2 6????
3.5 47 40.0 970.6 14.5 4????
2.4 -NCO/-OH?? (R?)????????
??
?? 3???? , ?? R??? , ???? ,
??????? , ?????????[ 4, 11] 。? R
?? 3? , ???????? 3 ～ 4, ??????
?? 2 ～ 3, ????????。
　　? 3　-NCO/-OH????????????
-NCO/-OH ??(N) ???? ??????(?) ??(?)
2.0 855 ? ,? 2 ～ 3 1 ～ 2
2.5 920 ? ,?? 3 2
3.0 1146 ? ,?? 3 ～ 4 2 ～ 3
3.5 1012 ?? 3 ～ 4 3
2.5 ?????????
????????????????????
?? (? NCO/OH=3.0∶1, DMPA??? 6%),
?????????????????????
? , ???? 4。
　　???? , ????????????? , ?
140.5, ????????????? , ????
? , ? 33.7, ???????? , ??????
A、 C、 B, ??????? A3C1B2 , ??????
?????????????? 70g/L, ????
??? 10g/L, ???? 。?????? , A3C1B2
?????????? , ?????? , ? A3C1B2
???。
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　　? 4　????????
NCO/OH=3.0∶1
　　??
???　　
A
(g/L)
B
(g/L)
C
(g/L)
D
(g/L)
??
(N)
????
?? ??(?)??(?)
1 30 0 0 ? 875 ?? 3 ～ 4 3
2 30 10 0.5 ?? 868 ?? 3 ～ 4 2
3 30 20 1 ?? 776 ?? 3 ～ 4 2～ 3
4 50 0 0.5 ?? 897 ? 2 ～ 3 1～ 2
5 50 10 1 ?? 854 ? 2 ～ 3 2
6 50 20 0 ? 874 ?? 3 2～ 3
7 70 0 0.5 ?? 950 ? 3 2～ 3
8 70 10 0 ? 965 ? 3 ～ 4 2～ 3
9 70 20 1 ?? 1 043 ?? 3 2
10 90 0 1 ?? 953 ? 3 ～ 4 2～ 3
11 90 10 0 ? 1010 ?? 3 ～ 4 2～ 3
12 90 20 0.5 ?? 975 ? 3 2～ 3
K1 854 926 924.5
K2 870 921 924.5
K3 978.5 910 894.5
R 140.5 24.5 33.7
3 ??
(1)NCO/OH??????????????
? , ??????????????? , ????
?? , NCO/OH???? 2.5∶1 ～ 3.5∶1??? , ?
??? 3.0∶1???? 。
(2)??????????????? , ??
???????:
? NCO/OH=3.0∶1? , ????????:
?????????? 70 g/L, ??????? 10
g/L, ????。
? ? ? ?
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SynthesisandApplicationofEnvironmentalFriendlyWaterbornePolyurethane
LIChun1　ZHENGGuang-hong1　GUORong-hui2　JIANGShou-xiang2
(1.DyeingandChemistryDepartment, ChengduTextileColege, Chengdu611731, SichuanChina;2.In-
stituteofTextilesandClothing, TheHongKongPolytechnicUniversity, HongKongChina)
Abstract:Anenvironmentalfriendlywaterbornepolyurethanewassynthesizedfrommonomersofpolyetherglycol, isophoronedisocya-
nate(IPDI), 2, 2-dimethyopropionicacid(DMPA)andsoonbyprepolymerizedandclosedonwithoutsolvents.Theeffectsof
ratioofNNCO/NOH (Rvalue)ontheemulsionandthecoatingpropertieswerestudiedundertheconditionofkeepingconstantamountof
DMPA.Aseriesofapplicationresearchonfabric-finishingwerecarriedoutandthereasonableprocessparametersweregiven.
Keywords:polyurethane;environmentalfriendly;synthesis;fabric-treating;processparameters
(????　 2009? 3?)
(??? 18?)
obtained.Theeffectsofmordantondyeingwoolfabricwerefurtherdiscussedbecausethefastnessesofwooldyedwithprodigiosionpig-
montwerelow.TheresultsshowedthatthecolorchangeofdyeingfabricsmordantedbyAl3+waslower, therubbingfastnessandsoap
washingfastnesswerebothpromotedbythetreatment.Prodigiosinshowedgoodanti-bacterialperformanceaccordingtothetestofthe
anti-bacterialpropertiesofthedyedfibers, .
Keywords:prodigiosin;naturalpigment;dyeing;mordant;anti-bacterial (????: 2009? 7?)
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